W8.1 Continuing Classes

e friendFunctionsand fri end Classes
* Usingthet hi s Pointer

» Cascading Function Calls
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7.4 friend Functions and friend Classes

e friendfunctionandfri end classes
— Canaccesspri vat e andpr ot ect ed members of another
class
— friend functions are not member functions of class
« Defined outside of class scope
« Properties of friendship
— Friendship is granted, not taken
— Not symmetric (if Baf ri end of A, A not necessarily a
friend of B)
— Not transitive (if Aafriend of B, Bafriend of C, Anot
necessarily af ri end of C)
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When to Use a fri end

e Using f ri end functions can enhance
performance.
« fri end functions may be used to overload
operators for classes and to create iterator classes.
— Objects of iterator class used to successively select items or
perform an operation on itemsin a container class (Ch.7.9)
— Objects of container classes are capable of storing items.
e Using f ri end functionsis appropriate when
member function cannot be used (operator
overloading, see Ch.8.4, later)
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7.4 friend Functions and friend Classes

e friend declarations
— Todeclareafri end function
« Type f ri end before the function prototype in the class that is
giving friendship
friend int myFunction( int x );
should appear in the class giving friendship
— Todeclareafri end class
Typefriendcl ass Cl assnane intheclassthat is
giving friendship
— if Ol assOne isgranting friendship toCl ass Two,

friend class ClassTwo;
— should appear in Cl assOne 'sdefinition
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2 Friends can acc rivate member M Outline
3 #incl ud t .
{nelude <tostrean set Xafriend of class

4
X Count_(can access
5 using std::cout;

1. Class definition

6 using std::endl; privat edaa).
1.1 Declare function a
Modi fied Count cl as: friend
9 class Count { N
10 friend void setX( Count & int ); f d de
11 publiic 1.2 Function definition
12 Count() { x =0; } constri
13 void print() const { cout << x << endl; } it put 1.3 Initialize Count

14 private

bject
5 int x;

<
i set Xisdefined normally

. a‘di;ndarnerbe

15
1
1
1
19

20 void setX( Count

Changing pr i vat e variablesalowed.

c.x =val; 4 egal i rienc oul

> int main()
6 {
Count counter;

29 cout << “counter.x after instantiation: ";
30 counter print():

cout << "counter.x after call to setX friend function: ";

:M Outline

2. Modify object

32 setX( counter, 8 ); set th a frienc
counter. print();

34 return 0;
3. Print results

counter.x after instantiation: 0

counter.x after call to setX frieni function: 8 Program Output

>

pri vat edatawaschanged.
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7.5 Using the this Pointer
» Example of cascaded member function calls

— Member functionsset Hour, set M nut e, andset Second
all return* t hi s (reference to an object)
— For object t , consider
t.setHour(1).setM nute(2).setSecond(3);
— Executest . set Hour (1) ,returns *t hi s (referenceto
object) and the expression becomes
t.setM nute(2).setSecond(3);
— Executest . set M nut e( 2) , returns reference and becomes
t.set Second(3);
— Executest . set Second( 3) , returns reference and becomes
t;
— Has no effect
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:M Outline

1. Class definition

#include <iostream»
using std::cout;
5 using std::endl;

class Test { 1.1 Function definition

i thet i s pointer.

void Test::print() const

9 public
10 Test( int =0); 1.2 Initialize object
1 void print() const;

12 private — 3

13 int x; Printing x directly. 2. Function call

14 1;

15

16 Test::Test( int a) { x = a;

1 int x using thearrow - > operator

1

1

) { N
0 cout << " x="<<x o,
<< "\n this->x << this->x

<< "\n(*this).x =

endl -

Al ’ . A s
Outline gf;g;'hgévcb-p Outline
b M D: \ books\ 2000\ cppht p3\ exanpl es\ Ch07\ Fi g07_06\ Fi g07_06. cpp(22) :M
4 #include <iostream (Previous program error C2248: 'x' : cannot access private menber declared in
. . | * Count " >
5 using std::cout; without f ri end ¢ assl}\b‘;’&;ks\zo\)o\cppht \ exanpl es\ Ch07\ Fi g07_06\ Program Output
using std::endl; cannot Set Xisnotafri end declared) Fi g07_06.cpp(15) : seg declaration of 'x'
Of c|a$Coum Itcmnotmo&s Error executing cl.exe.
! ‘ —— ri vat edata. test.exe - 1 error(s), 0 warning(s)
10 class unt
f’ pub\(\hzm() Cxos peqedo_ompileriror»cawnot |
1 void print() const # cout << x << endl; } cess]piillv atieNdata)
14 private
15 int
16 };
1
18
19
) void cannot Set X( CounNg&c, int val )
{
c.x = val;
}
cannot Set X triesto
o e modify apr i vat e
Count counter; variable...
; cannot Set X( counter, 3);
) return 0;
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9 10
7.5 Using the t hi s Pointer 7.5 Using the this Pointer
* t hi s pointer » Examplesusingt hi s
— Allows objects to access their own address — For amember function print data member x, either
— Not part of the object itself this->x
— Implicit first argument on non-static member function call to the or
ObjeICtI f ber d d f Crihe )
— Implicitly reference member dataand functions .
— Thetypeof thet hi s pointer depends upon the type of the object * Cascaded member function calls
and whether the member function usingt hi s isconst — Function returns a reference pointer to the same object
— Inanon-const member function of Enpl oyee,t hi s hastype { return *this; }
Enpl oyee * const — Other functions can operate on that pointer
. ] Enpl j )
| Constantt pomte;tofan ':p oyfeé Ob:ed thishast — Functions that do not return references must be called last
— Inaconst member function of Enpl oyee, thishastype
const Enployee * const
« Constant pointer to a constant Enpl oyee object
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11 m 12

3}

2 printing x using the dot ( ) operator. Parenthesis

: ‘( ot mein) lequired becauise dot operator has higher precedence
han* . Without, interpreted incorrectly as

Test testOhject( 12 ); .
(this.x).
test Cbj ect. print();

return 0;
1




m ) 13
Outline
m =

Program Output

this->x
(*this).x

All three methods have
the same result.

#i fndef TIME6_H
#define TI ME6_H

class Time {
0 oublic
Time( int =0, int =0, int =0);

m ] 14
Outline
™ =

1. Class definition

1
1
12
1
1 Time &etTime( int, int, int );
15 Tine &sel )
1 Time &setMnute ) . . .
17 Time &setSecond( int otice the Ti me & - function
18 leturns areferencetoaTi me
19 pbject. Specify object in
4Vl EERbE() eoisig Junction definition.
21 int getMnute() const;
22 int getSecond() const;
5 void printMlitary() const;
voi d printStandard() const;
private
28 int hour:
29 int mnute:
0 int second;
3
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=3 =3
&l 15 65 &l 16
35 m Outline 66 Time &Time::setMnute( int m) :m Outline
36 #include <iostreans 67 {
- 68 te = = 0 && 60 ? : 0 N P
v ) 1. Load header file o & ¢ me DS @) P m 1.1 Function definitions
3 using std::cout; 69
4 () return *this;
Gl S SR 1.1 Function definitions }
Time &Time: : set Second( int s )
4
> {
5 Time::Time( int hr, int min, int sec ) ST = (8 = 0GR e E @) 7S
{ setTime( hr, min, sec); } N
return *this;
49 Time &Time::setTime( int h, int m '}
{
setHour( h);
5 eenmianal o int Time::getHour() const { return hour; }
setSecond( s ); a
4 return *this;
oD 5 int Time::getMnute() const { returnmnute; }
Time &Time::setHour( int h) int Tine::getSecond() const { return second; }
= )
[ hour = ( h>=0&h<24) 2h: 0; 0
‘ voi d Time::printMlitary() const
€ return *this; 92 {
63 } 9 cout << ( hour < 10 ? 0" ) << hour << ":"
64 g << ( minute < 10 2 ) << minute;
95 } m 17 cout << endl; m 18
ES M Outline . :M Outline
3 void Ti X e )
) { 1.1 Function definitions L return 0;

hour == 12 ) ? 12 hour %12 ) -
Do s ) = ome 1. Load header

1.1Initialize Ti me
object

2. Function calls

10using std:: cout;
Lusing std::endl ;

Notice cascading function calls.

3#include "time6. h"

1
1

1

1

1

1

1

107

108 #i ncl ude <i ostream>
109

1

1

1

1

1

1

Sint min()

116{ Cascading function calls.pr i nt St andar d must be

117 Tine t; called afterset Ti me because pri nt St andar d does
11 IS not return areferenceto an object.

119 t.setHour( 18 ).setMnute( 30 ).setSq ) )

120 cout << "Mlitary time: " t.printStandard().setTime(); wouldcause

121 t.printMlitary():
1 cout << "\nStandard time: ";
123 t.printStandard():
1
1
1

an ernor,

cout << "\n\nNew standard time:

fosetTige( 20 20 20 ) printStandard()

Mlitary time: 18:30
Standard time: 6:30:22 PM

New standard time: 8:20:20 PM
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Program Output




